Conversion of beating to bursting pacemaker activity: action of quinidine.
External quinidine converts the pacemaker neurone L-11, found in the Aplysia abdominal ganglion, from spontaneously "beating" to "bursting" discharge activity. Quinidine-induced bursting ceased when entry of Ca2+ ions into the cells was blocked in a Ca2+-free, Co2+-containing solution or if internal Ca2+ accumulation was prevented by the injection of EGTA. The analysis of membrane currents from voltage clamp experiments showed that quinidine blocks the Ca2+ inward current in a dose- and time-dependent manner. In addition, the currents were displaced to the left on the voltage axis, causing an increase of the inward current at negative membrane potentials. External quinidine suppresses the Ca2+-activated K+ current induced by intracellular Ca2+ injections and acts to prolong its decay phase. The slowing of the decay phase of the Ca2+-activated K+ current by quinidine was prevented after intracellular injection of EGTA, indicating that Ca2+ removal is impaired by the drug. It is suggested that the increase of Ca2+ inward current at negative potentials and the prolonged activation of the Ca2+-activated K+ current play a major role in causing the bursting discharge behavior in normally beating cells.